Regular Paper

J. Korean Inst. Electr. Electron. Mater. Eng.
Vol. 33, No. 1, pp. 45-49 January 2020

DOL: https://doi.org/10.4313/JKEM.2020.33.1.45
ISSN 1226-7945(Print), 2288-3258(Online)

45

BIALIERE J18H =29 F=9 g 7 §Y
Y0, ZYE? o|M?
sl DA PN Bt
 ADPEAAL FPATL
3 Qlstg A pet A7) uat

Limited Current Characteristics of Carbon Nanotube Elements Miniature Fuses

Seong Yeo Noh', Sang Jun Jin?, and Sunwoo Lee’

! Department of Port Logistics System, Tongmyong University, Busan 48520, Korea
2 Development Team, SMART Electronics Inc, Ulsan 44956, Korea
3 Department of Electrical Information, Inha Technical College, Incheon 22212, Korea

(Received November 14, 2019; Revised November 26, 2019; Accepted November 28, 2019)

Abstract: In this paper, we prepared miniature fuse fabricated with carbon nanotube (CNT) fiber for the use of low rated

current under 1 A and high speed operation under 4ms. CNT fuses were fabricated in the form of universal modular
fuse (UMF) with different diameter of CNT fibers defined by multiplying the CNT threads. Electrical properties of the

CNT fuses were measured such as resistance, rated current, and operation time with current. Resistance of the CNT fuse

decreased and rated current increased with the diameter of the CNT fuses, respectively. Consequently, the operation time
with current increased with the diameter of the CNT fuses. The CNT fuses fabricated in this work had broad range of
low rated current from 0.05 to 1.25 A by multiplying the CNT threads. Operation time was measured about 3.6ms which

was applicable to the UMF.
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Fig. 1. Structure of CNT elements fuse sample.
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Fig. 2. Test result of resistance and voltage drop.
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Fig. 3. I-T curve of 0.25 A CNT elements fuse.
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-Hl- Rated current according to threads of CNT overlaps
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Fig. 4. Rated current according to threads of CNT overlaps.
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Fig. 5. I-T curve of CNTF elements UMF fuse.
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Fig. 6. I’t curve of CNTF elements UMF fuse.
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Fig. 7. Breaking capacity of CNTF elements UMF fuse.
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